among the 30 nations surveyed. After several years of steady decline in the rankings, we now rank 15 th (see Figure 1 ).
However, while adoption rate is an important measure, it is not sufficient to accurately assess a nation's relative position in broadband technology. A more complete measure would also consider speed and price. Increasingly, in the digital economy it is the speed and capacity of the network that matters. Therefore, ITIF has expanded upon the OECD rankings, developing a model that measures broadband penetration, price and speed in OECD countries. The findings show that America, which ranks 12 th overall, faces a multifaceted broadband challenge.
There are several steps that policymakers should take to ensure faster progress toward ubiquitous high-speed broadband, including:
• Congress should exempt broadband services from federal, state and local taxation and from requirements to pay into the Universal Service Fund.
• All states should enact video franchise laws.
• Congress should enact tax incentives for the deployment of new high-speed broadband networks.
• The FCC should move to a two-tiered definition of high-speed Internet by developing a more robust 3 megabit per second (mbps) asymmetrical "broadband" standard. 
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• The FCC should collect county-level subscriber data for both speed tiers.
• If Congress fails to mandate changes to FCC local broadband data collection, states should work through non-governmental entities to collect and report local data.
• The National Telecommunications and Information Administration (NTIA) should help facilitate the development of a bottom-up database of local broadband speeds and prices. 5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  2001  2002  2003  2004  2005  2006 
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European Advances
In 2001, Korea held a commanding lead in broadband penetration with 17.2 subscribers per 100 people, almost twice the rate of Canada, which ranked second. In recent years, however, several Northern European nations have rapidly increased their subscribership to move to the front of the pack. Eight of the ten leading countries in broadband penetration are in Northern Europe, including the top three (Denmark, Netherlands and Iceland). As these European countries have pushed ahead in subscription rates, the United States and Asian nations such as Korea and Japan have failed to keep up. Indeed, Japan's 2.5 percentage point increase in broadband penetration last year was the fourth lowest in the OECD, and as a result, the nation dropped from 11 th to 14 th in the last year. Over the same period, Korea fell from 2 nd to 4 th due to sluggish penetration growth in the first half of the year, though the nation's above average 2.6 percentage point growth over the last six months has kept pace with other leading countries.
Meanwhile, broadband penetration growth in the United States has slowed, growing just 3.3 percentage points in the last year compared to the OECD median of 4.3. Over the past six months, America recorded the second slowest growth in the OECD. Only Austria -where broadband penetration per capita actually decreased -fared worse. And while it's clear that such progress will not move the United States up in the rankings, what is less apparent is how long it will allow us to maintain our current ranking of 15 th .
Luxembourg, France and even Japan overtook America in the last six months. Having already fallen behind most of the European nations where broadband is expanding rapidly, the United States now faces relegation to the bottom half of the rankings. Broadband penetration increased in Australia (16 th overall) by 5.5 percentage points last year, and in Germany (18 th overall) by 4.1. With persistent robust growth, both of these countries will soon surpass us in the rankings.
Speed and Price Matter
While the rate of adoption is a useful metric, it is an insufficient measure of a nation's broadband performance. A more accurate metric also accounts for cost and speed, two factors which OECD tracks in another report.
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To see why, consider the cases of Japan and Switzerland.
Broadband penetration in Switzerland has reached 28.5 subscribers per 100 people, the 5 th highest in the OECD. Japan ranks 14 th with just 20.2 broadband subscribers per 100 people. From these numbers one might conclude that broadband in Switzerland is more advanced.
The real picture, however, is far different. Although a smaller share subscribe in Japan, residents have access to a much more robust network. In the majority of Japan that is served by NTT East, 100 mbps fiber optic service is available to 75 percent of residents, typically for about $27/month (PPP). 4 Indeed, Japanese citizens enjoy the fastest broadband in the world at the lowest prices per bit. On the other hand, the fastest connection widely available in Switzerland is 2.4 mbps DSL, at a price of approximately $52/month (PPP).
5 That amounts to twice the price of Japanese broadband for a fraction of the performance.
Clearly, all broadband is not equal. To capture more completely the state of broadband deployment in OECD countries, we have developed the ITIF Broadband Rankings, a combined measure of penetration on a household basis, the average download speed, and the price per bit of the fastest generally available technology (see Table 1 ). 6 The first indicator measures household adoption rates. Although the OECD assesses deployment on a per capita basis, household adoption may be a more accurate measure.
7 Different average household sizes mean that countries require different numbers of broadband connections to achieve the same levels of penetration. To see why, consider that the average household size in Korea is 3.1 persons compared to 1.9 in Sweden. On average, a single broadband connection (one "subscriber") in a Korean home gives access to 50 percent more people than a connection does in Sweden. For this reason, Korea's relative level of broadband penetration is actually significantly higher than the OECD reports (see Table 2 ).
8 As a result, even if the same share of households subscribed in Sweden as in Korea, Korea would rank significantly lower in subscribers per capita because they have larger households.
Likewise, some have argued that America is unfairly penalized for its larger average household size. And there appears to be some truth to this claim. Using the household measure, the U.S. penetration ranking does go up somewhat, from 15 th to 12 th place.
The second indicator is average broadband download speed. Speed is important because downloading a 100 MB file at 4 mbps (approximately the speed of most cable broadband in the United States) takes over 3 minutes, while the same file downloads in just 8 seconds at a speed of 100 mbps. 9 Higher-speed networks will be crucial if our nation is to fully benefit from broadband technologies and the emerging high bandwidth applications that ride on them. However, measuring speed is not as straightforward as penetration because national networks are normally composed of connections of widely varying speeds. We calculate average download speeds based on OECD data that compiles the advertised speeds offered by several major broadband providers in each country. The OECD gathered this data from national providers wherever possible. This gives a good indication of whether the highest quality broadband is an affordable option for consumers. It should be noted that an additional measure of broadband availability (as opposed to broadband take-up) would also be useful, but unfortunately such data is not widely available.
When penetration, price and speed are considered together, several nations see their ranks change significantly (see Table 3 ). Korea and Japan move to 1 st and 2 nd , respectively, both far ahead of the rest due to above average speeds and below average prices, with Korea claiming the top spot because of its more extensive penetration. At 12 th overall, America is still stuck in the middle of the pack, ranking 12 th in penetration, 15 th in average speed, and 6 th in price per bit of the fastest available technology. Clearly, slow speeds and slow adoption rates are the twin challenges facing the United States in terms of broadband. However, speeds are beginning to increase in the United States, particularly as fiber is built out by some broadband providers.
Rankings Matter: America is Falling Behind
Because ubiquitous high-speed broadband promises important economic and social benefits, it is important to track our progress towards that goal. Yet there are those who argue that America's lagging broadband position should provide no cause for worry. These Panglossians generally make five main arguments. The first two critique ranking methodology while the last three dispute the basis for examining rankings at all.
First, some point to America's low population density as justification for slower broadband penetration. Certainly, it is far less costly to deploy broadband infrastructure to urban apartment buildings in Seoul than to rural towns in Wyoming. The problem with this argument is that the majority of Americans do not live in rural towns in Wyoming. In fact, densities in leading Scandinavian countries are about half that of the United States.
14 However, because the majority of citizens in OECD countries live in urban areas, a nation's overall population density is not an accurate measure. For example, Therefore, a more appropriate gauge of population density -"urbanicity" -takes into account both the percentage living in urban areas and the average density of those areas.
16 Among OECD nations, there is virtually no correlation between a country's "urbanicity" and its level of broadband penetration (0.07). In other words, OECD countries with more densely urban populations do not necessarily have higher levels of broadband take-up. Population density is not a sufficient explanation for America's lagging broadband penetration.
Second, some find fault with the OECD's measurement of broadband penetration on a per capita basis, claiming that America is actually ahead on an absolute basis. But by the same token, America also leads the OECD in number of non-subscribers, and we certainly do not hear anybody touting that dubious accomplishment. In short, the only way to make meaningful international comparisons -for broadband and most other measures -is by accounting for different country sizes. This means measuring broadband on a per capita or per household basis. Otherwise, we are comparing apples to oranges. However, as we note above, an assessment based on households is the more accurate measure and on that measure America's performance is somewhat better.
The third critique dismisses concern about America's broadband position as near-sighted.
These critics argue that European ascendance is ephemeral because European countries have been able to achieve higher speeds by relying on DSL enabled by shorter European local loop lengths. Shorter loop lengths allow for faster speeds over copper wires. This is one reason why, for example, Sweden's TeliaSonera offers download speeds up to 24 mbps on its DSL network. However, because of a general lack of cable competition, European telecom regulatory authorities have promoted competition in large part through unbundling the local loop. It is not likely that Europe can continue down a DSL path, as speeds are limited by the technology itself. Whether they will be able to develop the faster fiber networks of the future is not clear. Only time will tell as to whether or not Europe is facing a DSL "cul-de-sac." Fourth, some claim that rankings do not matter because market forces alone dictate the proper pace of broadband adoption. If more American consumers wanted broadband or consumers needed faster speeds, we would have more and faster broadband. In fact, other nations, the argument goes, may have "too much" broadband due to market-distorting government subsidies. What this argument overlooks is that broadband is different than most items consumers purchase. In the case of broadband, there are market failures that hinder the market from supplying the amount necessary to optimize total social benefits. 17 These market failures involve various forms of what economists call "positive externalities." For example, the fastest broadband connections simultaneously support a host of digital video, voice, and data applications. Yet the development and deployment of these applications -such as telemedicine -is hindered by a classic "chicken or egg" dilemma: they will not develop without a market of high-speed broadband subscribers, but consumers need these applications as a lure to enter the high-speed broadband market in the first place.
Finally, there are those who discount the notion of rankings entirely, claiming they are meaningless because countries are different. To be sure, attending to rankings for their own sake is misguided. But we need to examine these measures because they yield useful information about the upper limit of what is possible. Japan, for example, has demonstrated that deploying an affordable 100 mbps fiber network can be done. Nobody would argue that America is exactly like Japan, but many technological, economic, and geographic obstacles are shared between countries. For this reason, studying rankings is both important and instructive.
Policy Recommendations
Although it is beyond the scope of this policy brief to outline a comprehensive broadband policy, there are several steps that the United States should take to boost broadband penetration and climb in the rankings. In fact, because several nations ranking below America are adopting broadband at faster rates, merely remaining in 15 th place will require prompt action. A number of immediate steps will be instrumental:
• Congress should exempt broadband services from federal, state and local taxation and from requirements to pay into the Universal Service Fund for at least the next five years, until many more Americans subscribe to higher-speed broadband. This is critical because broadband adoption is sensitive to prices and marginally lower prices would spur more deployment.
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• All states should enact video franchise laws. A number of telecommunications carriers are rolling out higher-speed fiber optic video services, which also include high-speed broadband data services. Currently, they are required to go through a time-consuming process of obtaining cable TV franchise agreements in every community in a state. In order to facilitate that process, states should enact statewide franchise laws. A number of states, including California, Indiana, Kansas, Michigan New Jersey, North Carolina, South Carolina, Texas, and Virginia, have already passed franchise reform legislation.
• Congress should enact temporary tax incentives for the deployment of new high-speed broadband networks, including allowing telecommunications companies to expense new high-speed broadband investments in the first year. It should come as no surprise that many of the top ranking nations rely on such incentives to spur the deployment of their advanced telecommunications infrastructures. For example, Japan and Korea have allowed providers to write off the cost of building their high-capacity fiber networks. Likewise, Austria and Sweden offer broadband consumers tax deductions for broadband expenses.
• The FCC should move to a two-tiered definition of high-speed Internet services, with a more robust 3 mbps asymmetrical "broadband" standard to balance the existing 200 kbps standard. The FCC currently considers service to be "highspeed" if it exceeds 200 kilobits per second (kbps) in one direction. This standard -far below that set in most countries -is out of date, rendering FCC data collection and reporting efforts less useful than they could be. The proposed 3 mbps standard should be an evolving one to reflect the fact that basic uses of the Internet will inevitably change over time and our definition of broadband must keep up.
• Congress should mandate that the FCC collect county-level subscriber data for both speed tiers. The current practice of tracking broadband availability by zip code -as defined by the presence of a single broadband subscriber in a particular zip code -is woefully insufficient. It makes it very difficult for local, state and national policy makers to actually know where broadband is and is not available. Actual subscriber data is only available at the state level. 19 Better data means a better understanding of where we stand and more informed policymaking to meet a goal of ubiquitous broadband. However, Congress should ensure that such data is exempt from Freedom of Information Act rules in order to protect sensitive company data.
• If Congress fails to mandate changes to FCC local broadband data collection, states should work through nongovernmental entities to collect and report local data. In the absence of federally-provided local broadband data, some states have already taken the initiative. ConnectKentucky, a non-governmental organization, has developed a viable model for tracking county-level broadband subscriber rates in Kentucky. 20 Because the organization is not subject to the government's Freedom of Information Act, broadband providers have been more willing to disclose potentially sensitive data. It is a model that other states should follow.
• 
Conclusion
The broadband future promises a digital world we can only imagine, with a host of economic and social benefits accruing to all Americans. Yet reaching that future will require first acknowledging the scope of the broadband challenge we face, and responding decisively. By taking these steps now, we will accelerate down the path to our digital future. 
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